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What is claimed is: 

1. A method 
comprising the steps of: 

\a) receiving plant measurement variables from a 
regulVtory control system; 

b) \ applying said plant measurement variables to 
update one or more variables of a nonlinear model; 

c) \inearizing said updated nonlinear model; and 

d) patesing a MPC format model converted from said 
linearized moctel to a model predictive controller. 

2. The Vethod of Claim 1 wherein said updated 
nonlinear model \ls linearized when a change in said one 
or more of saiti model variables has exceeded an 
associated predetermined threshold. 

3. The method\of Claim 1 wherein said updated 
nonlinear model is linearized when one or more model 

vj^prediction errors in said MPC format model currently 
operational in said mod^l predictive controller has 
exceeded an associated predetermined threshold. 

4. The method of Clarm 1 wherein said step of 
applying said plant measurements variables to update said 
one or more variables of a nonlaSnear model includes the 
step of pretreating said plant measurement variables and 
using said pretreated plant measurement variables to 
update said nonlinear model variables. \ 

5. The method of Claim 4 wherein :\ 
said updated nonlinear modVL is linearized 

when a change in said one or mores, of said model 
variables has exceeded an\ associated 
predetermined threshold; and \ 

said step of passing a MPC foVmat model 
converted from said linearized model t*D a model 
predictive controller is replaced by th^ steps 
of: \ 

converting said linearized modelVto a 
full order state space model; 
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creating from said full order state 
space model a state space model having 
fewer states than said full order state 
space model; 

converting said fewer states state 
space model to a MPC format model; and 

\ evaluating the performance of said 
MPC \f ormat model with the tuning for a 
presently existing model of said process 
in a model predictive controller versus 
the performance of said presently existing 
model witftv said tuning and either: 

passinb said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of said VlPC format model exceeds a 
first predetermined iMnit; or 

computing new tuning for said MPC 
format model when saidXperf ormance evaluation 
falls below said first predetermined limit and 
repeating said evaluating si\ep; or 

returning said MPQl format model to 
said step of creating a MPC fovrmat model having 
fewer states than said full order state space 
model to change the number of Vtates in said 
MPC format model when said performance of said 
MPC format model falls below \said first 
predetermined limit . ■ 
6. The method of Claim 4 wherein: 

said updated nonlinear model is linearized 
when a change in said one or mor>e model 
prediction errors in said MPC formaA model 
currently operational in a model predictive 
controller has exceeded an associated 
predetermined threshold; and 

said step of passing a MPC format model 



converted from said linearized model to a model 
^predictive controller is replaced by the steps 
of : 

converting said linearized model to a 
full order state space model; 
x creating from said full order state 
space model a state space model having 
fewer states than said full order state 
space\model; 

converting said fewer states state 
space model to a MPC format model; and 

evaluating the performance of said 
MPC format \nodel with the tuning for a 
presently exiVting model of said process 
in said model predictive controller versus 
the performance csf said presently existing 
model with said tuning and either: 

passing said MFC format model with 
said presently existing mocdel tuning to a model 
predictive controller when*, said performance 
evaluation of said MPC formal model exceeds a 
first predetermined limit; or 

computing new tuning\ for said MPC 
format model when said performance evaluation 
falls below said first predetermined limit and 
repeating said evaluating step; or 

returning said MPC format Vnodel to 
said step of creating a MPC format modeY having 
fewer states than said full order states space 
model to change the number of states in\ said 
MPC format model when said performance of Vaid 
MPC format model falls below said fi] 
predetermined limit . 
The method of Claim 4 wherein: 

said updated nonlinear model is linearized 
when a change in said one or more of said model 
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^variables has exceeded an associated 
predetermined threshold; and 

\ said step of passing a MPC format model 
concerted from said linearized model to a model 
predictive controller comprises the step of: 

\ evaluating the performance of said 
MPCv format model with the tuning for a 
presently existing model of said process 
in a\model predictive controller versus 
the performance of said presently existing 
model wrth said tuning and either: 

passVng said MPC format model with 
said presently Existing model tuning to a model 
predictive controller when said performance 
evaluation of saicl MPC format model exceeds a 
first predetermined Nlimit; or 

computing Yew tuning for said MPC 
format model when sa^d performance evaluation 
of said MPC format modei falls below said first 
predetermined limit Vnd repeating said 
evaluating step. \ 
The method of Claim 4 whereYn: 

said updated nonlinear Vodel is linearized 
when a change in said on^ or more model 
prediction errors in said M8C format model 
currently operational in a model predictive 
controller has exceeded ai\ associated 
predetermined threshold; and \ • 

said step of passing a MPC fbrmat model 
converted from said linearized model \t° a model 
predictive controller comprises the step of: 

evaluating the performance \ of said 
MPC format model with the tunina for a 
presently existing model of said \process 
in said model predictive controller\versus 
the performance of said presently existing 
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\ model with said tuning and either: 
passing said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of said MPC format model exceeds a 
first predetermined limit; or 

\ computing new tuning for said MPC 
format mo^el when said performance evaluation 
of said MPS format model falls below said first 
predetermined limit and repeating said 
evaluating st€ 

9. The method of \ Claim 4 wherein said step of 
applying said plant measurement variables to update 
variables of a nonlinear mo<slel further includes the step 
of reconciling said preoreated plant measurement 
variables and using said reconciled and pretreated plant 
measurement variables to upda\e said nonlinear model 
variables . 

10. The method of Claim 9 wheVein: 
said updated nonlinea^ model is linearized 

when a change in said one o\ more of said model 
variables has exceeded \ an associated 
predetermined threshold; and 

said step of passing a M'PC format model 
converted from said linearized model to a model 
predictive controller is replaced\by the steps 
of: 

converting said linearized\model to a 
full order state space model; 

creating from said full order state 
space model a state space modeA having 
fewer states than said full orde^ state 
space model; 

converting said fewer states ^tate 
space model to a MPC format model; and 

evaluating the performance of ^aid 
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MPC format model with the tuning for a 
A presently existing model of said process 
\in a model predictive controller versus 

the performance of said presently existing 

mo«del with said tuning and either: 

\ passing said MPC format model with 
said presently existing model tuning to a model 
predictive\ controller when said performance 
evaluation of said MPC format model exceeds a 
first predetermined limit; or 

computing new tuning for said MPC 
format model when said performance evaluation 
falls below sard first predetermined limit and 
repeating said evaluating step; or 

returning said MPC format model to 
said step of creating a MPC format model having 
fewer states than s^aid full order state space 
model to change theXnumber of states in said 
MPC format model when\said performance of said 
MPC format model fa\Lls below said first 
predetermined limit. \ 
The method of Claim 9 wherein: 

said updated nonlineaX model is linearized 
when a change in said one or more model 
prediction errors in said VlPC format model 
currently operational in a W>del predictive 
controller has exceeded am associated 
predetermined threshold; and \ 

said step of passing a MPC \f ormat model 
converted from said linearized mode^K to a model 
predictive controller is replaced bA the steps 
of: \ 

converting said linearized model to a 

full order state space model; \ 

creating from said full order\ state 

space model a state space model having 
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fewer states than said full order state 
\ space model; 
\ converting said fewer states state 
sp^ace model to a MPC format model; and 

\ evaluating the performance of said 
MPC \format model with the tuning for a 
presently existing model of said process 
in saia model predictive controller versus 
the performance of said presently existing 
model witri said tuning and either: 

passiVg said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of said. MPC format model exceeds a 
first predetermined\limit ; or 

computing View tuning for said MPC 
format model when saYd performance evaluation 
falls below said first\ predetermined limit and 
repeating said evaluating^ step; or 

returning said \ MPC format model to 
said step of creating a MPS format model having 
fewer states than said ful\ order state space 
model to change the number \>f states in said 
MPC format model when said performance of said 
MPC format model falls bel\?w said first 
predetermined limit. 
12. The method of Claim 9 wherein: 

said updated nonlinear model i^s linearized 
when a change in said one or more of\said model 
variables has exceeded an Associated 
predetermined threshold; and 

said step of passing a MPC format model 
converted from said linearized model to V model 
predictive controller comprises the step 

evaluating the performance of \ said 
MPC format model with the tuning for a 



E005640 32 

presently existing model of said process 
A m a model predictive controller versus 
\ the performance of said presently existing 
inodel with said tuning and either: 
\ passing said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation^ of said MPC format model exceeds a 
first predetermined limit; or 

computing new tuning for said MPC 
format model\ when said performance evaluation 
falls below skid first predetermined limit and 
repeating said Waluating step. 
13. The method of Claim 9 wherein: 

said updated \nonlinear model is linearized 
when a change ii\ said one or more model 
prediction errors \n said MPC format model 
currently operational in a model predictive 
controller has exceeded an associated 
predetermined threshold ;\ and 

said step of passing a MPC format model 
converted from said linearYzed model to a model 
predictive controller is replaced by the step 
of: \ 

evaluating the performance of said 
MPC format model with tire tuning for a 
presently existing model oV said process 
in said model predictive controller versus 
the performance of said presently existing 
model with said tuning and either : 

passing said MPC format model with 
said presently existing model tuning vo a model 
predictive controller when said performance 
evaluation of said MPC format model exceeds a 
first predetermined limit; or \ 

computing new tuning for said\ MPC 
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format model when said performance evaluation 
X^falls below said first predetermined limit and 
repeating said evaluating step. 

14. Tnfe method of Claim 1 wherein said step of 
passing a MPC] format model converted from said linearized 
model to a moael predictive controller is replaced by the 
steps of: 1 

i. \ converting said linearized model to a full 
order state space model; 

ii. cheating from said full order state space 
model a staVe space model having fewer states then 
said full oraer state space model; 

iii. converting said fewer states state space 
model to a MPCXformat model; and 

iv. passing said MPC format model to a model 
predictive controller . 

15. The method of Claim 1 wherein said step of 
passing a MPC format modVl converted from said linearized 
model to a model predictive controller is replaced by the 
steps of: \ 

i. converting saNid linearized model to a 
simplified MPC format modVL; and 

ii. passing said simplified MPC format model 
to a model predictive controller. 

16. The method of Claim 14\said step of passing 
said MPC format model to a model Yredictive controller 
comprises the step of: \ 

evaluating the performance of saici MPC format model 
with the tuning for a presently existing model* of 
said process in a model predictive controller versus 
the performance of said presently existing model 
with said tuning and either: \ 

(i) passing said MPC format model with said 

presently existing model tuniVg to said 
model predictive controller when said 
performance evaluation of sa^d MPC 
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format model exceeds a first 
predetermined limit; or 

returning said MPC format model to said 
step of creating a MPC format model 
having fewer states than said full order 
state space model to change the number 
states in said MPC format model when 
sAid performance evaluation for said MPC 
foipat model falls below said first 
predetermined limit , 
17. The method 6sf Claim 14 wherein said step of 
passing said MPC format model to a model predictive 
controller comprises the sstep of: 

evaluating the performance of said MPC format model 
with the tuning for a\presently existing model of 
said process in a model predictive controller versus 
the performance of said\ presently existing model 
with said tuning and eitheri 

(i) passing said MP& format model with said 
presently existing model tuning to said 
model predictive \controller when said 
performance evaluation exceeds a first 
predetermined limit ;\ or 

(ii) computing new tuning tor said MPC format 
model when said performance evaluation 
falls below said fir^t predetermined 
limit and repeating &aid evaluating 
step; or 

(iii) returning said MPC format Viodel to said 
step of creating a MPC format model 
having fewer states than said full order 
state space model to change Vthe number 
of states in said MPC format model when 
said performance evaluation foresaid MPC 
format model falls below saiV first 
predetermined limit , 
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18. A method for controlling a process comprising 
the steps of: 

a ) \^ converting a nonlinear model to a linear model 
for operation of a model predictive controller; 

b) using said nonlinear model in a real time 
optimizer t^ compute targets for said model predictive 
controller; and 

c) passing said targets to said controller. 

19. A met\iod for controlling a process comprising 
the steps of: 

a) converting at least one submodel of a nonlinear 
model having two W more submodels to a linear model, 
each of said two orNinore submodels having a predetermined 
one of two or mWe model predictive controllers 
associated therewith, \said linear model for operating 
said associated one of sVld two or more controllers; 

b) using said nonlinear model in a real time 
optimizer to compute targets for all of said two or more 
model predictive controllers^ a predetermined subset of 
said computed targets associa\ed with a respective one of 
said two or more controllers; 

c) passing each of said predetermined subsets of 
said computed targets associated wo_th a respective one of 
said two or more model predictive, controllers to said 
associated one of said two or more controllers; and 

d) passing said linear model \o said associated 
one of said two or more controllers, 

20. The method of Claim 19 wherein: 

said converting step is replaced by the 
following steps; 

receiving plant measurement variables from 
a regulatory control system; 

pretreating said plant rf^asurement 

variables; 

reconciling said pretreated \ plant 
measurement variables ; 
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using said reconciled and pretreated plant 

measurement variables to update one or more 

s^rariables of each submodel of a nonlinear 

model, said nonlinear model having two or more 
\ 

of ^aid submodels, each of said two or more 

submodels having a predetermined one of two or 

more model predictive controllers associated 
\ 

therewith^* and 

converting at least one updated submodel 
of said updated nonlinear model to a linear 
submodel wherk a change in said one or more of 
said updated Submodel variables has exceeded a 
predetermined threshold, said linear submodel 
for operating sa\d associated one of said two 
or more controllers^- and 

said step of ^passing a linear model to 
said associated onev of said two or more 
controllers is replaced\by the following steps: 

converting said ary least one linearized 
submodel to a full order sstate space submodel; 

creating from said full order state space 
submodel a state space submodel having fewer 
states than said full order state space 
submodel ; \ 

converting said fewer states state space 
submodel to a MPC format submodel ,\ and 

evaluating the performance W said MPC 
format submodel with the tuning for\a presently 
existing submodel of said process\ in said 
associated one of said two or moVe model 
predictive controllers versus the percormance 
of said presently existing submodel with said 
tuning and either: \ 

passing said MPC format submodel witft said 
presently existing submodel tuning to \ said 
associated one of said two or more rrvbdel 
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predictive controllers when said performance 
evaluation of said MPC format submodel exceeds 
a\first predetermined limit; or 

computing new tuning for said MPC format 
submc^del when said performance evaluation of 
said MP^ format submodel falls below said first 
predetermined limit and repeating said 
evaluations step; or 

returning said MPC format submodel to said 
step of creating a MPC format submodel having 
fewer states \than said full order state space 
submodel to change the number of states in said 
MPC format submodel when said performance of 
said MPC format submodel falls below said first 
predetermined limits 
21. The method of Claim 2\9 wherein: 

said converting \tep is replaced by the 
following steps: 

receiving plant measurement variables from 
a regulatory control syster 

pretreating said ^lant measurement 
variables; 

reconciling said pr^treated plant 
measurement variables ; 

using said reconciled and prVtreated plant 
measurement variables to update Vie or more 
variables of each submodel of a\ nonlinear 
model, said nonlinear model having tw\ or more 
of said submodels, each of said two Nor more 
submodels having a predetermined one of Vtwo or 
more model predictive controllers associated 
therewith; and 

converting at least one updated submbdel 
of said updated nonlinear model to a linear 
submodel when a change in one or more moael 
prediction errors in an associated one of one 
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i\^or more MPC format submodels currently 
operational in an associated one of said two or 
model predictive controllers has exceeded 
etermined threshold, said linear submodel 
for operating said associated one of said two 
or more\;ontrollers; and 

said\ step of passing a linear model to 
said associated one of said two or more 
controllers\is replaced by the following steps: 

converting said at least one linearized 
submodel to a\full order state space submodel; 

creating )tom said full order state space 
submodel a state, space submodel having fewer 
states than saick full order state space 
submodel; \ 

converting said r^wer states state space 
submodel to said MPC format submodel; and 

evaluating the performance of said MPC 
format submodel with the tuning for a presently 
existing submodel of said \ process in said 
associated one of said two\ or more model 
predictive controllers versus \he performance 
of said presently existing submodel with said 
tuning and either: 

passing said MPC format submodels, with said 
presently existing submodel tuning \to said 
associated one of said two or mora model 
predictive- controllers when said performance 
evaluation of said MPC format submodel exceeds 
a first predetermined limit; or 

computing new tuning for said MPC forfnat 
submodel when said performance evaluation ©f 
said MPC format submodel falls below said firsi 
predetermined limit and repeating said 1 
evaluations step; or 

returning said MPC format submodel to said 
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22 




measurement 



plant 



step of creating a MPC format submodel having 
\ fewer states than said full order state space 
^submodel to change the number of states in said 
MPC format submodel when said performance of 
saidyMPC format submodel falls below said first 
predetermined limit. 
The metljiod of Claim 19 wherein: 

said converting step is replaced by the 
following Bteps : 

receiving plant measurement variables from 
a regulatoryVontrol system; 

pretreatrng said plant 
variables ; 

reconciling\ said pretreated 
measurement varia£\Les ; 

using said reconciled and pretreated plant 
measurement variable^ to update one or more 
variables of each Submodel of a nonlinear 
model, said nonlinear ihpdel having two or more 
of said submodels, eacHs, of said two or more 
submodels having a predetermined one of two or 
more model predictive controllers associated 
therewith; and 

converting at least one \updated submodel 
of said updated nonlinear mod^l to a linear 
submodel when a change in said ojie or more of 
said updated submodel variables h^s exceeded a 
predetermined threshold, said linear submodel 
for operating said associated one o\ said two 
or more controllers; and 

said step of passing a linear 
said associated one of said two 
controllers comprises the steps of: 

evaluating the performance of 
format submodel with the tuning for a presently 
existing submodel of said process in said 



pdel to 
or more 

said\ MPC 
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associated one of said two or more model 
^predictive controllers versus the performance 
\>f said presently existing submodel with said 
tuning and either: 

\^passing said MPC format submodel with said 
presently existing submodel tuning to said 
associated one of said two or more model 
predictive controllers when said performance 
evaluation\ of said MPC format submodel exceeds 
a first predetermined limit; or 

computing, new tuning for said MPC format 
submodel when \said performance evaluation of 
said MPC format submodel falls below said first 
predetermined la^nit and repeating said 
evaluating step. 
23. The method of Claim r9 wherein: 

said converting \tep is replaced by the 
following steps: 

receiving plant measurement variables from 
a regulatory control syster 

pretreating said ^glant measurement 
variables; 

reconciling said pf^treated plant 
measurement variables; 

using said reconciled and pketreated plant 
measurement variables to update \one or more 
variables of each submodel of \ nonlinear 
model, said nonlinear model having uwo or more 
of said submodels, each of said twoy or more 
submodels having a predetermined one o\ two or 
more model predictive controllers associated 
therewith; and 

converting at least one updated submodel 
of said updated nonlinear model to a linear 
submodel when a change in one or more mooel 
prediction errors in an associated one of one 
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or more MPC format submodels currently 
\ operational in an associated one of said two or 
\nore model predictive controllers has exceeded 
a ^predetermined threshold, said linear submodel 
f or\^operating said associated one of said two 



or mo^e controllers; and 

said step of passing a linear model to 
said associated one of said two or more 
controllers comprises the steps of: 

evaluating the performance of said MPC 
format submodel with the tuning for a presently 
existing Vsubmodel of said process in said 
associated \ one of said two or more model 
predictive controllers versus the performance 
of said presently existing submodel with said 
tuning and eitker: 

passing sa\d MPC format submodel with said 
presently existVig submodel tuning to said 
associated one of said two or more model 
predictive controllers when said performance 
evaluation of said F1PC format submodel exceeds 
a first predeterminedNlimit ; or 

computing new tuning for said MPC format 
submodel when said performance evaluation of 
said MPC format submodel Yalls below said first 
predetermined limit an<d repeating said 
evaluating step. 
24.- A method for controlling a 
the steps of: 

a) applying simulation stimuli 

more variables of a nonlinear mod&L; 
linearizing said updated nonlinear ynodel; 
converting said linearized model\ to a MPC 
format model; and 

passing said MPC format model tc\ a model 
predictive controller . 



process comprising 
to\ update one or 



b) 
c) 

d) 



The method of Claim 24 wherein 

said step of applying said simulation 
stimuli to update one or more variables of a 
nonlinear model includes the steps of 
pretreating said simulation stimuli; then 
reconciling said pretreated simulation stimuli; 
and th^n using said reconciled and pretreated 
simulation stimuli to update said nonlinear 
model; \ 

said updated nonlinear model is linearized 
when a change in said one or more of said model 
variables fcias exceeded an associated 
predetermined threshold; and 

said step Vf passing a MPC format model 
converted from sa\d linearized model to a model 
predictive controller is replaced by the steps 
of: 

converting s&id linearized model to a 
full order state sp\ce model; 

creating from s^id full order state 
space model a state \space model having 
fewer states than said\ full order state 
space model; 

converting said fewe\ states state 
space model to a MPC format model; and 

evaluating the performance of said 
MPC format model with the turning for a 
presently existing model of saiV process 
in a model predictive controller versus 
the performance of said presently existing 
model with said tuning and either: 

passing said MPC format model\ with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of said MPC format model exceed^ a 
first predetermined limit; or 



computing new tuning for said MPC 
^format model when said performance evaluation 
falls below said first predetermined limit and 
repeating said evaluations step; or 

\^ returning said MPC format model to 
said step of creating a MPC format model having 
fewer states than said full order state space 
model to Nchange the number of states in said 
MPC formatXmodel when said performance of said 
MPC format \ model falls below said first 
predetermined \Limit . 
The method of c\aim 24 wherein 

said step Vf applying said simulation 
stimuli to update None or more variables of a 
nonlinear model \ncludes the steps of 
pretreating said siVulation stimuli; then 
reconciling said pretreated simulation stimuli; 
and then using said reconciled and pretreated 
simulation stimuli to update said nonlinear 
model ; 

said updated nonlinear mo\iel is linearized 
when a change in said one \pr more model 
prediction errors in said MPC\ format model 
currently operational in a mode\ predictive 
controller has exceeded an \ associated 
predetermined threshold; and 

said step of passing a MPC format model 
converted from said linearized model to k model 
predictive controller is replaced by the Vteps 
of: \ 

converting said linearized model tc\ a 

full order state space model; 

creating from said full order state^ 

space model a state space model having 

fewer states than said full order state 

space model; 



converting said fewer states state 
space model to a MPC format model; and 

\ evaluating the performance of said 
MPC format model with the tuning for a 
presently existing model of said process 
isn said model predictive controller versus 
the performance of said presently existing 
model with said tuning and either: 

Vassing said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of\said MPC format model exceeds a 
first predetermined limit; or 

computing new tuning for said MPC 
format model wheia said performance evaluation 
falls below said fiirst predetermined limit and 
repeating said evaluations step; or 

returning :said MPC format model to 
said step of creating \a MPC format model having 
fewer states than said\ full order state space 
model to change the number of states in said 
MPC format model when sard performance of said 
MPC format model falls \ below said first 
predetermined limit. \ 
The method of Claim 24 whereiA 

said step of applying \said simulation 
stimuli to update one or more \variables of a 
nonlinear model includes tl*e step of 
pretreating said simulation sMmuli; then 
reconciling said pretreated simulation stimuli; 
and then using said reconciled and \pretreated 
simulation stimuli to update said \nonlinear 
model; \ 

said updated nonlinear model is linearized 
when a change in said one or more of said model 
variables has exceeded an associated 
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predetermined threshold; and 

said step of passing a MPC format model 
\converted from said linearized model to a model 
predictive controller comprises the step of: 

evaluating the performance of said 
MPC format model with the tuning for a 
^presently existing model of said process 
m a model predictive controller versus 
toe performance of said presently existing 
moa^l with said tuning and either: 

passing said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation of isaid MPC format model exceeds a 
first predetermined limit; or 

computing new tuning for said MPC 
format model when \aid performance evaluation 
falls below said firVb predetermined limit and 
repeating said evaluations step. 
28. The method of Claim 24 wkerein 

said step of appl\ing said simulation 
stimuli to update one or Vore variables of a 
nonlinear model includes^ the step of 
pretreating said simulations. stimuli; then 
reconciling said pretreated simulation stimuli; 
and then using said reconciled \nd pretreated 
simulation stimuli to update sa\d nonlinear 
model; 

said updated nonlinear model is \inearized 
when a change in said one or more model 
prediction errors in said MPC formats model 
currently operational in a model predictive 
controller has exceeded an associated 
predetermined threshold; and 

said step of passing a MPC format rnoYlel 
converted from said linearized model to a mod)sl 
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predictive controller comprises the step of: 
\ evaluating the performance of said 

MPC format model with the tuning for a 
presently existing model of said process 
.in said model predictive controller versus 
the performance of said presently existing 
model with said tuning and either: 

\ passing said MPC format model with 
said presently existing model tuning to a model 
predictive controller when said performance 
evaluation^ of said MPC format model exceeds a 
first predetermined limit; or 

computing new tuning for said MPC 
format submodel when said performance 
evaluation fallsv below said first predetermined 
limit and repeating said evaluations step. 

29. Apparatus for controlling a process having 
process measurement variables\associated therewith, said 
apparatus comprising : 

a) a digital processor; 

b) a model predictive conftxoller having a model 
for said process therein; Nand 

c) a simulation environment^ routine having a 
nonlinear model therein, \ said simulation 
environment routine executed\ by said digital 
processor for: 

(i) applying process measurement variables 
to update one or more variables -of said 
nonlinear model; 

(ii) linearizing said updated \ nonlinear 
model; and 

(iii) passing a MPC format model \ converted 
from said linearized nonlinear \ model to 
said model predictive controller^ 

30. The apparatus of Claim 29 further composing a 
regulatory control system for controlling said process 
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according to said MPC format model and providing said 

^process measurement variables to said simulation 
environment routine . 



snvironr 
\ 31. 





Apparatus for controlling a process having 
process measurement variables associated therewith, said 
apparatus comprising : 

a digital processor; 

a model predictive controller having a model 
for said process therein; and 
c) aN^simulation environment routine having a 
nonMnear model therein, said simulation 
environment routine executed by said digital 
processor for: 

(i) converting said linear model to said 
nonMnear model; and 

(ii) usingV said nonlinear model in a real 
time optimizer to compute targets for 
said modal predictive controller; and 

(iii) passing s'aid targets to said model 
predictive controller . 

32. The apparatus of Clarm 31 further comprising a 
regulatory control system for controlling said process 
according to said targets passed to^said model predictive 
controller. 

33. Apparatus for controlling ^a process having 
process measurement variables associatect\therewith, said 
apparatus comprising : 

a) a digital processor; 

b) two or more model predictive controllers each 
having an associated submodel of \a linear 
model having two or more submodels r^r said 
process therein; and 

c) a simulation environment routine having\ said 
nonlinear model therein, said simulation 
environment routine executed by said digi\al 
processor for: 



• 
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(ii\) 



(i) converting at least one submodel of a 

nonlinear model having two or more 
submodels to said associated linear 
submodel; 

using said nonlinear model in a real 
time optimizer to compute targets for 
all of said two or more model predictive 
controllers, a predetermined subset of 
said computed targets associated with a 
respective one of said two or more model 
predictive controllers; 

passing each of said predetermined 
subsets of said computed targets 
ssociated with a respective one of said 
tWQ or more model predictive controllers 
to ^aid associated one of said two or 
more controllers; and 

passing \said linear submodel to said 
associated^ one of said two or more 
controllers , 

34. The apparatus of Cla N im 33 further comprising a 
regulatory control system for controlling said process 
according to said predetermined subsets of said computed 
targets passed to said associated one of said two or more 
controllers . 

35. Apparatus for controlling process having 
process measurement variables associated N^herewith, said 
apparatus comprising: 

a) a digital processor; 

b) a model predictive controller having a model 
for said process therein; and 

c) a simulation environment routine haVing a 
nonlinear model therein, said simulation 
environment routine executed by said digital 
processor for: 
(i) applying simulation stimuli to update 
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one or more variables of said nonlinear 
model; 

(ii) linearizing said updated nonlinear 
model-;— and, 

(iii) passing a MPC format mo3^±---G^nverted 




from said linearized nonlinear model 
said model predictive controller. 



